Proteomic Analysis of Major and Minor Allergens From Isolated Pollen Cytoplasmic Granules
Oussama Abou Chakra, PhD, 1,2 Jean-Pierre Sutra, PhD, 1 Emmanuelle Demey Thomas, MSc, 3 Joëlle Vinh, PhD, 3 Pascal Poncet, PhD, 1,4 Ghislaine Lacroix, PhD, 5 and Hélène Sénéchal, PhD, 1, 6 . Background: Grass pollen is one of the most important vectors of aeroallergens. Under atmospheric conditions, pollen grains can release pollen cytoplasmic granules (PCGs). The allergens associated with these intrinsic sub-fractions induce, in laboratory animals as well as in asthmatic patients allergic and inflammatory responses. The aims of this study were to characterize and identify the intrinsic allergens of PCGs, to compare them with those of pollen grains. Methods: PCGs were isolated from Phleum pratense pollen by osmotic shock. The water-soluble proteins were extracted from pollen grains and their PCGs. Nine out of 26 grass sensitized patient sera were selected on the basis of previous ELISA and immunoblotting results showing IgE specific binding to numerous grass pollen allergens. IgE-binding proteins were analyzed by 1-and 2D-immunobloting using grass pollensensitized patient sera. Once located, allergens were characterized by mass spectrometry. Results: 2D gels of pollen and PCGs extract revealed about 100 and 40 proteins respectively, with a large spectrum of Mr (10-.94 kDa) and pI (,4.5-10.0). More proteins as well as more allergens in pollen than in PCGs were detected by immunoblotting. Several of the allergens listed in the IUIS nomenclature -Phl p 1, 4, 5, 6, 11 and 12 -were found in pollen and PCGs extracts while Phl p 11 was found only in PCGs and Phl p 2 as well as Phl p 13 only in pollen extract. Some other allergens, not listed in the IUIS nomenclature, were also characterized in both pollen and PCGs extracts. Conclusions: Since the major grass pollen allergens were found in PCGs and because of their small size, these sub-micronic particles should be considered as very potent sensitizing and challenging respirable vectors of allergens. We demonstrate here that PCGs are at least as much dangerous as pollen grains. 2 Allergy Section, Hospital Infantil Universitario Niño Jesús, Madrid, Spain. Background: The most common allergenic pollens in patients with pollinosis in Central Spain are grasses and olive pollen, with a prevalence of positive skin prick test results of 94 and 61%, respectively. Shared proteins have been described in olive and grasses, such as profilins, polcalcin and trypsin inhibitors, but there are few in vitro studies analyzing the potential cross reactivity between both species. The aim of the present study was to analyze the protein composition of both allergen extracts, and the allergenic crossreactivity between O. europaea and different grass pollen species. Methods: Seventy-two (72) patients (mean age 10.4 years) were included in the study. All of them suffered rhinoconjuntivitis and/or asthma and were sensitized to olive and/or grass pollen. Specific IgE of the individual patients against O. europaea, and to the grass species: Dactylis glomerata, Phleum pratense and Trisetum paniceum were determined by ELISA. Inhibition assays were performed to verify allergenic crossreactivity between grass species and olive. Mass spectrometry analysis was performed to characterize the extracts and establish if there are common proteins in both, grass and olive pollens, that could act as cross reactive proteins. Results: Three different sensitization patterns were observed: 1) sensitization to olive and grass pollen, 2) sensitization to olive and not to grasses and 3) sensitization to grasses and not to olive. Different pools of sera were mixed according to this classification and used for the different assays. Correlation coefficients found for the 3 grass species were significant (P , 0.0001; Spearman), but not for olive pollen (P ¼ 0.14; Spearman). Proteomic analysis revealed the presence of more than 40 common proteins in grasses and olive pollens, but inhibition assays demonstrated no allergenic cross-reactivity between both families. Conclusions: There is no in vitro crossreactivity between O. europaea and Grass pollen extracts, in spite of the allergens and the large number of common proteins shared by these pollens. We can conclude that sensitization to olive and grasses is species specific.
Molecular Properties and Immunological Reactivity of Arabidopsis EXPB1, a Nonallergenic Homologue of Grass Group 1 Allergens
Mohan Singh, PhD, Ruby Tiwari, PhD, and Prem Bhalla, PhD. Agriculture and Food Systems, The University of Melbourne, Parkville, Australia. Background: Grass group 1 allergens are glyco-proteins of about 30kDa that are highly soluble and profusely released by grass pollen upon hydration. They bind to IgE antibodies that initiate the allergic response causing hay fever, seasonal asthma, and related immune responses in humans. Bermuda grass (Cynodon dactylon; subfamily Chloridoideae) is an important source of seasonal aeroallergens in warm tropical and sub-tropical areas worldwide. Improved approaches to diagnosis and therapy of allergic diseases require a thorough understanding of the structure and epitopes on the allergen molecule that are crucial for the antigen-antibody interaction. In order to understand structural basis of IgE reactivity of group 1 allergen Cyn d1, we have pursued a comparative genomic approach to search for hypoallergenic or nonallergenic homologues. Methods: Gene cloning, Protein expression in bacteria, protein structure modeling, IgE reactivity analysis through Immunoblotting.
